Normal plasma calcium, phosphate, and parathyroid hormone levels during 1,25(OH)2D3 infusions in rats.
The changes in plasma calcium, phosphate, and parathyroid hormone (PTH) levels that accompany 1,25-dihydroxyvitamin D3 [1,25(OH)2D3] administration to experimental animals represent major obstacles to determining the precise role that 1,25(OH)2D3 plays in cell function in vivo. These difficulties arise because calcium, phosphate, and PTH have major cellular effects independent of 1,25(OH)2D3. To circumvent this obstacle, we have developed an animal model in which plasma 1,25(OH)2D3 levels were raised from 20 +/- 3 to 96 +/- 19, 240 +/- 49, and 459 +/- 66 pg/ml in vitamin D-deficient rats without influencing plasma ionized calcium, total calcium, phosphate, or NH2-terminal immunoreactive PTH (irPTH) levels. The elevated 1,25(OH)2D3 levels were achieved by constant subcutaneous infusion of 1,25(OH)2D3 using osmotic minipumps. Progressive reduction in the calcium and phosphorus content of the diet as the 1,25(OH)2D3 infusion rate was increased prevented concomitant changes in plasma calcium, phosphate, and irPTH levels. This experimental model, in conjunction with our previously developed normocalcemic rat model of vitamin D deficiency, provides a powerful experimental tool for the investigation of 1,25(OH)2D3 effects in vivo in the absence of concomitant changes in other parameters of calcium homeostasis.